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What is claimed is: 

I 

1 . A system for binding a workpiece having a marking at a predetermined location 
lereon, comprising: 

a male die Having a substantially v-shaped end portion; 
a female die having a substantially v-shaped groove formed therein; and 
a sensor mounted on one of the male and female dies and being responsive to 
the marking when the manking is located at a predetermined position in relation to the sensor. 



2. The system of claim 1, wherein the one of the male and female dies has a bore 
formed therein and the sensor is mounted in the bore. 



3. The system onclaim 1, wherein the sensor is mounted in the female die. 

4. The system of claim 1, wherein the sensor is an optical sensor. 

5. The system of qlaim 4 5 wherein the sensor is adapted to respond to the marking 
when the sensor and the marking are in optical communication. 

6. The system of claim 4, wherein the sensor is a photoreflector comprising a light- 
emitting diode and a light receiving region. 

7. The system of claiyi 1, wherein the system comprises not more than one of the 
sensors. 

8. The system of clairrl 3, wherein the groove is defined by a first surface 
substantially perpendicular to a qenterline of the female die, a second surface adjoining a first 
end of the first surface and beinglinclined with respect the first surface, and a third surface 
adjoining a second end of the first surface and being inclined with respect the first surface. 



ABDT-0431/B010310 -11- PATENT 

9. The system of claim 8, wherein the female die has a bore formed! therein, the 
bore extends from the first surface and is substantially parallel to the centerline of the female 
die, and the sensor is mounted in the bore so that an end of the sensor is substantially flush 
with the first surface. 

10. The system of claim 9, wherein the sensor is responsive to the marking when 
the marking is positioned adjacent the groove and the marking is substantially aligned with 
the centerline of the female die. 

1 1 . The system of claim 1 0, wherein an output of the sensor has a first magnitude 
when the marking is positioned adjacent the groove and is substantially aligned with the 
centerline of the female die, and the output of the sensor has a second magnitude when 
locations on the workpiece other than the predetermined location are positioned adjacent the 
groove and are substantially aligned with the centerline of the female die. 

12. The die set of claim 1, wherein the sensor generates an output and the sensor 
responds to the marking by increasing a magnitude of the output. 



13. A die set for bending a workpiece having a reflective marking at a 
predetermined location on a surface thereof, comprising: 

a male die having a substantially v-shaped end portion; 

a female die having a substantially v-shaped groove formeji in an end thereof 
and a bore extending inwardly from the v-shaped groove; and 

an optical sensor mounted in the bore and being adapted td generate a 
predetermined output when the sensor is in optical communication with the reflective 
marking. 



14. The die set of claim 13, wherein the sensor is a photoreflectar comprising a 
light-emitting diode and a light receiving region. \ 
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15. The die set of claim 13 5 wherein the groove is defined by a firstr surface 
substantially perpendicular to a centerline of the female die, a second surface adjoining a first 
end of the first surface and being inclined with respect the first surface, and/a third surface 
adjoining a second end of the first surface and being inclined with respect tjhe first surface. 

1 6. The die set of claim 15, wherein the sensor is mounted in thp bore so that an 
end of the sensor is substantially flush with the first surface. 

17. A die set for bending a workpiece at a predetermined locatjon thereon 
designated by a surface marking, comprising: 

a male die having a substantially v-shaped end portion; 

a female die having a groove formed in an end portion thereof, the groove 
being adapted to at least partially receive the end portion of the male dije and being 
substantially centered about a centerline of the female die; and 

a sensor mounted in the female die and being substantially aligned with the 
centerline of the female die, the position sensor being adapted to respond to the surface 
marking when the surface marking is substantially aligned with the centerline of the female 
die. 



1 8. The die set of claim 17, wherein the groove is defined by a first surface 

:An< 



substantially perpendicular to the centerline of the female die, a sec 



first end of the first surface and being inclined with respect the first 

surface adjoining a second end of the first surface and being incline d with respect the first 
surface. 

1 9. The die set of claim 1 8, wherein the sensor is mounted in the bore so that an 
end of the sensor is substantially flush with the first surface. 

20. The die set of claim 1 7, wherein the sensor generate^ an output and the sensor 
responds to the surface marking by increasing a magnitude of the fcutput. 



>nd surface adjoining a 
surface, and a third 



\ 




in an end thereof; 
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21. A die set for bending a workpiece at a predetermined bending Location marked 
with a material having a higher reflectivity than a surface of the workpiece, Comprising: 
a male die having a substantially v-shaped end portion; 
a female die having a substantially v-shaped groove formed 

and 

an optical sensor mounted on one of the male and female difcs, wherein the 
optical sensor is adapted to generate an output having a first magnitude wh sn the optical 
sensor is in optical communication with the material, and the optical senso 
generate an output having a second magnitude when the optical sensor is in 1 
communication with the surface of the workpiece. 



is adapted to 
optical 



22. The die set of claim 21, wherein the first magnitude is greater than the second 
magnitude. 



23. The die set of claim 21, wherein the optical sensor is a phojoreflector 
comprising a light-emitting diode and a light receiving region. 



24. A method for bending a workpiece at a predetermined berjding location, 
comprising: 

placing the workpiece on a brake press; 

moving a die set of the brake press until the predetermined bending location is 
positioned between a male and a female die of the die set; and 

punching the workpiece with the male die to form a beijLd therein. 

25. The method of claim 24, further comprising: 

placing a marking at the predetermined bending locatiojn; and 
determining when the predetermined bending location h positioned between 

the male and female dies by measuring a response of a sensor mounted on one of the male 

and female dies and responsive to the marking. 



* 
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26. The method of claim 25, wherein moving a die set of the brake prjbss until the 
predetermined bending location is positioned between a male and a female die pf the die set 
comprises moving the die set until a centerline of at least one of the male and ijemale dies is 
substantially aligned with the marking. 

27. The method of claim 24, wherein measuring a response of a sensor mounted on 
one of the male and female dies and responsive to the marking comprises measuring a 
response of a sensor mounted on female die. 
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28. A method for bending a workpiece at a predetermined location {hereon 
designated by a surface marking, comprising: 

placing the workpiece in a brake press having a die set mounted therebn; 
moving one of the die set and the workpiece in relation to the other of the die set and 
the workpiece; 

locating the predetermined location using a sensor mounted on the dijs set and 
responsive to the surface marking; 

stopping movement of the one of the die set and the workpiece when' the die set is 
substantially aligned with the predetermined location; and 

punching a bend in the workpiece using a male die of the die set. 

29. The method of claim 28, wherein moving one of the die set ai d the workpiece 
in relation to the other of the die set and the workpiece comprises moving the die set in 
relation to the workpiece. 



30. The method of claim 28, wherein locating the predetermined 
sensor mounted on the die set and responsive to the surface marking comprises 
surface of the workpiece for the surface marking using the sensor. 



ocation using a 
scanning a 



3 1 . The method of claim 28, further comprising placing the surface marking on the 
workpiece. 
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ion using a 



32. The method of claim 28, wherein locating the predetermined loc; 
sensor mounted on the die set and responsive to the surface marking comprised using an 
optical sensor mounted on the die set and responsive to the surface marking wnen the optical 
sensor is in optical communication with the surface marking. 

33. The method of claim 28, wherein locating the predetermined lodation using a 
sensor mounted on the die set and responsive to the surface marking comprise s locating the 
predetermined location using a sensor mounted on a female die of the die set 



